
ACMG 5/24/2007

1

American College of
Medical Genetics
Medical Genetics: Translating Genes Into Health

Emerging Tests and 
Technologies in 
Newborn Screening

Michael Watson, PhDMichael Watson, PhD
American College of Medical GeneticsAmerican College of Medical Genetics

November 15, 2006November 15, 2006

ACMG 2

The Main Drivers of Change in 
Newborn Screening

The Main Drivers of Change in 
Newborn Screening

Evolution and expansion driven by:Evolution and expansion driven by:
FamiliesFamilies
New technologyNew technology
• Has implications for many of the criteria by which 
conditions are assessed for NBS (cost, candidate 
conditions, time of screening

State based decisionState based decision--making in USmaking in US

National advisory committees now developing in the US National advisory committees now developing in the US 
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Technologies are Applicable to All  
Newborn Screening Program Components

Technologies are Applicable to All  
Newborn Screening Program Components

Screening and testing technologiesScreening and testing technologies
Detection systems (target or signal)Detection systems (target or signal)
Testing platforms (e.g., MS/MS, IEF/HPLC, arrays) Testing platforms (e.g., MS/MS, IEF/HPLC, arrays) 
Result analysisResult analysis

Information technologiesInformation technologies
In laboratories (data managementIn laboratories (data management
Between laboratories and providersBetween laboratories and providers

Therapeutics coming fastTherapeutics coming fast
Enzyme replacementEnzyme replacement
ChaperonesChaperones
Molecularly targeted treatmentsMolecularly targeted treatments
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Emerging Screening Laboratory 
Technologies

Emerging Screening Laboratory 
Technologies

Open testing systemsOpen testing systems
Provide broad information due to analyte relationships to Provide broad information due to analyte relationships to 
multiple conditionsmultiple conditions
MS/MS profilingMS/MS profiling
Some proteomic arraysSome proteomic arrays
Functional phenotype testsFunctional phenotype tests
DNA sequencing DNA sequencing 

Directed (intentional) testing systemsDirected (intentional) testing systems
Targeted enzyme assaysTargeted enzyme assays
DNA and expression arraysDNA and expression arrays
Some proteomic arraysSome proteomic arrays

HybridsHybrids
SRM MS/MSSRM MS/MS
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Issues Based on Analytical TargetsIssues Based on Analytical Targets

Functional assaysFunctional assays
Detect products of pathwaysDetect products of pathways

• Accumulated products
• Missing products
• Enzymology to show loss of activity
• Physiological tests

Pathway componentsPathway components
Detect critical components of a pathwayDetect critical components of a pathway

• DNA
IntermediatesIntermediates

RNA expression assaysRNA expression assays
Enzyme assays for partial loss of activityEnzyme assays for partial loss of activity
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Technologies 
Now and in the Near Future

Technologies 
Now and in the Near Future

Integrating molecular diagnosticsIntegrating molecular diagnostics
Physiologic testsPhysiologic tests
RoboticsRobotics
Nanotechnology: Nanotechnology: in which in which nanonano-- (or micro(or micro--) chips are ) chips are 
utilized as the assay platform.  Able to accommodate all utilized as the assay platform.  Able to accommodate all 
existing technologiesexisting technologies

Potential applications:Potential applications:
• Everything

Potential costsPotential costs
• Higher than labs in the short term due to QA issues

Location:Location:
• Nursery
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Typical Chip DesignTypical Chip Design

Inhibitor

Sample

CPM

Substrate

Waste

Waste
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Candidate Conditions
for Expansion of Uniform Panel

Candidate Conditions
for Expansion of Uniform Panel

••ALDALD
••CDG type CDG type IbIb
••CMVCMV
••DMDDMD
••G6PDG6PD
••FabryFabry diseasedisease
••FHCFHC
••Fragile XFragile X

••HIVHIV
••KrabbeKrabbe diseasedisease
••Pompe diseasePompe disease
••SCIDSCID
••SLOSLO
••SMASMA
••ToxoplasmosisToxoplasmosis
••Wilson diseaseWilson disease
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Newborn Screening Card

= unlimited blood supply?
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Newborn Screening for Severe Combined 
Immunodeficiency Syndrome (SCID)

Newborn Screening for Severe Combined 
Immunodeficiency Syndrome (SCID)

Detection of profound TDetection of profound T--cell cell lymphocytopenialymphocytopenia

Measure TMeasure T--cell specific proteins on DBScell specific proteins on DBS

Measure TMeasure T--cell receptor excision circles cell receptor excision circles 
((TRECsTRECs) on DBS) on DBS

Secondary targeted mutation testingSecondary targeted mutation testing
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Incidence at birth 
(186 per 100,000)

Prevalence at 4 years 
(270 per 100,000)

Cx
23%

Cx
16%

mt A1555G 
3%

14%
Syndromic20%

Syndromic

9%
Late onset

Figure 1: Age related changes in the causes of deafness
The proportion of genetic cases can be used along with estimates of the total incidence of 
deafness at birth and prevalence by the age of 4 years, to make educated guesses as to the 
cause of deafness at these two points in time as shown above.

Other genetic 
causes 54%
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20%
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Other genetic 
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Total Genetic
80%                      72%
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POTENTIAL AREAS FOR
UNHS EXPANSION

POTENTIAL AREAS FOR
UNHS EXPANSION

Improve diagnostic followImprove diagnostic follow--up of etiology up of etiology 
Identify infants at risk for late onset Identify infants at risk for late onset prelingualprelingual hearing hearing 
lossloss
Supplement Supplement audiologicaudiologic with molecular screening (will with molecular screening (will 
detect >50% of infants at risk for late onset detect >50% of infants at risk for late onset prelingualprelingual
HL):HL):

DFNB1 (CX 26 and CX 30 at locus)DFNB1 (CX 26 and CX 30 at locus)
SLDC26A4SLDC26A4
CMVCMV
12S 12S rRNArRNA
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Non-Invasive/Point of Care 
Monitoring and Testing

Non-Invasive/Point of Care 
Monitoring and Testing

Back to the bedsideBack to the bedside
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On the unit

Part of the bed

Wearable

Implantable

Circulating

Nature of the Device
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Non-invasive - IR basedNon-invasive - IR based

Bilicheck
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To get screening into the pediatrician’s 
office…

To get screening into the pediatrician’s 
office…

Demonstrate and make Demonstrate and make 
clear its place in the clear its place in the 
priority of preventive carepriority of preventive care
Educate clinicians Educate clinicians 
through authoritative through authoritative 
organizationsorganizations
Develop systems to Develop systems to 
assure guideline assure guideline 
adherenceadherence


